This study empirically estimates efficiency and its determinants in 190 Islamic (IBs), conventional (CBs), and socially responsible banks (SRBs) in 22 countries during the period 2005-2012. The study first uses non-parametric approaches to estimate the efficiency measures (scale efficiency (SE), technical efficiency-constant returns to scale (CRS), and technical efficiencyvariable returns to scale (VRS)) and second employs ordinary least squares, fixed effects, random effects, and TOBIT models to get the efficiency determinants. The findings indicate that the average efficiency is 0.966, 0.952, and 0.983 for the SE, CRS, and VRS, respectively. However, efficiency measures show that the SRBs are most efficient banks whereas, the least efficiency scores archived by Islamic banks. Islamic bank efficiency is positively correlated with size, loan intensity, ROA, inflation rates, market capitalization and financial crisis. However, conventional banks' TE and CRS efficiency are positively and significantly correlated with size, ROA, and market capitalization, while their VRS efficiency is negatively and significantly related to capital ratio, age and GDP. In addition, SRBs' efficiency is increased by size, capital ratio, loan intensity, ROA, foreign ownership, domestic ownership, inflation and financial crisis. Furthermore, the financial crisis affects the SE and CRS efficiency measures in Islamic banks while socially responsible banks SE efficiency measure is positively affected by the financial crisis, which means that socially responsible banks were stabled and resisted during the crisis period. Finally, there is no significant correlation between financial crisis and efficiency indictors in conventional banks during the period.
INTRODUCTION
Research on efficiency in the banking sector has increasingly become significant in recent times because all banks strive for high efficiency by minimising inputs (e.g. expenses) and maximising outputs (e.g. profits). It is also important because calculating the efficiency in banks can be helpful for policymakers, managers, and market analysts in competing banks. Furthermore, studying the banks' efficiency can help investors and government regulators (Rahman & Islam, 2011) . In addition, when monetary policies are effective, then the banks are likely to be more efficient (Aikaeli, 2006) . Berger and Humphrey (1997) argue that the success or failure of all firms refers to transforming their inputs into outputs. Therefore, banks have to know ideal ways to use their inputs to increase their efficiency. The importance of the study stems from two sides: the first side is the clients of banks, and the second side is the banks themselves. With respect to clients, by knowing the efficiency of any bank, clients can raise their trust of dealing with efficient banks rather than inefficient banks. Therefore, banks can have more clients, and this can lead to outstanding profits; in addition, banks can be more competitive when efficiency measures are high.
There have been many studies that have estimated the determinants of efficiency (e.g. Girardone et al., 2004 ; Garza García; Gardener et al., 2012; Han et al., 2012) . These studies have found that larger banks are more efficient than small banks. They have also found many different determinants that affect efficiency, as will be discussed in the literature review section. Most banks have been affected by the global financial crisis that occurred in 2008. This crisis was the result of many direct and indirect factors, but it started with the bankruptcy of Lehman Bank in September 2008 in the USA. The bankruptcy happened after the huge loss in the American mortgages. It was considered the worst regression since the great recession of the 1930s. However, this crisis has negatively affected the entire world, as the gross domestic product (GDP) was reduced internationally following the crisis (World Bank, 2014) . In this study, we include the financial crisis to estimate its impact on the banks' efficiency.
Socially responsible banks (SRBs) are also called ethical banks, alternative, civic, green and sustainable banks. Regardless of the name used, those banks do the following activities: to sponsor community events, to provide local scholarships, to encourage literacy, to provide valuable prices for houses, and to care about the environment (Global Alliance for Banking on Values, 2014). Many banks have recently followed the approaches adopted by SRB banks, so it is very important to focus on this type of banks, which is neglected in previous studies. Therefore, our study compares the efficiency of SRBs, Islamic, and conventional banks, and then estimates the association between efficiency and its determinants.
This study investigates three types of banks: Islamic, conventional, and social responsible banks (SRBs). According to Noman (2003) , Islamic banks are considered as commercial banks that operate with a free interest rate. However, the majority of recent studies on measuring efficiency pertained to conventional banks due to the availability of data, as compared to Islamic banks, which is completely new and where few data is available. However, there have been no studies on SRB banks. Therefore this study fills in this gap. This study estimates banks' efficiency by using the data envelopment analysis (DEA) approach, namely; Scale Efficiency (SE), Technical Efficiency-Constant Returns on Scale (TE-CRS), and Technical Efficiency-Variable Returns on Scale (TE-VRS). These measures were employed in input oriented (intermediation) method. Furthermore, the correlation between efficiency and its determinants have been analysed using four models, namely; the Ordinary Least Squares (OLS) (Han et . Although OLS and Tobit models are widely used in previous studies, fixed-effects and randeffects models are used to provide robust evidence of the association between efficiency and its determinants. The study employs 190 banks (26 Islamic banks, 28 SRB banks and 136 commercial banks from 2005 to 2012. Our data was extracted from the Bankscope and Bloomberg databases. In fact, this study makes several contributions to the current literature. Firstly, it is the first study that concerns socially responsible banking system. Secondly, comparing Islamic, conventional and socially responsible banks is a contribution to the literature.
The study is organised as follows. Section 2 reviews the previous literature. Section 3 presents for the data and methodology. Section 4 discusses the empirical results. Finally, Section 5 concludes the study.
LITERATURE REVIEW

Efficiency in Banks
Hassan (2006) investigates Islamic banks' efficiency using the parametric (cost and profit efficiency) and the nonparametric (Data Envelopment Analysis and Malmquist productivity index (MPI)) to obtain cost, profit and X-efficiency over the period from 1995 to 2001. The average cost efficiency in this study was 73.5% and the average profit efficiency was 84.4%. The results concluded that the Islamic banks were relatively inefficient in containing costs but they were efficient in generating profits. ElMoussawi The study finds that the mean CRS reaches 84-89% and the VRS scores 70-78%. In addition, larger banks were found to be less efficient than the smaller banks due to the excess of deposits in the balance sheet and inappropriate size of operation. Recently, Ohsato and Takahashi (2015) focused on management efficiency in the Japanese banking sector for the years 2012 and 2013. All regional banks had inefficient scoring efficacies (DEA) with 0.352 and 0.266 in 2012 and 2013. This study suggests that Japanese banks need to minimise the inputs and maximise the outputs through policy makers' strategies, otherwise the efficiency will keep decreasing over time.
The Determinants of Efficiency
Mamatzakis et al. (2015) is the most recent study that focused on determinants of efficiency. This study focused on Japanese commercial banking system through the period 2000-2012. The most important results suggest that better capitalised banks were more technical efficient. In addition, banks with higher profitability (net interest margins) performed efficiently due to higher earnings allow banks to diversify the services and generate more operations. Focusing on Islamic and conventional banking sectors, Johnes et al. (2014) addressed that smaller banks were more efficient than larger banks. They investigated that providing more loans lead to support efficiency. However, in terms of macroeconomic variables, the growth of GDP and stock market highly encourage banks to operate better due to availability of individual purchase power. A study of Garza García (2012) focuses on the determinants of banks' efficiency in Mexico during the period from 2001-2009 using DEA. DEA measures inefficiency as 0.15, 0.29, and 0.14 for technical, pure technical, and scale efficiencies, respectively. Using Tobit model, the study suggests that the determinants that increase the efficiency are GDP, loan intensity, foreign ownership, and growth. Spulbar & Nitoi (2014) focused on Latin America, Central and Eastern Europe, and Southeast Asia using cost efficiency analysis during the period from 2005-2011. This study finds that higher GDP lead to increase inefficiency, and the impact of the financial crisis was low on banks in the study. Gardener et al. (2011) estimate the efficiency of banks in five Southeast Asian countries: Indonesia, Malaysia, the Philippines, Thailand, and Vietnam over the period from 1998-2004 utilising DEA and Tobit. The results suggest that efficiency declined during the study period. They find that state-owned and foreign banks were more efficient than domestic banks. Moreover, a study by Sufian (2009) was conducted on the Malaysian banking sector during the period from 1995-1999 using DEA employing three methods: intermediation, operating, and value added approaches. The results suggest that banks became inefficient after 1997 due to the Asian financial crisis. Moreover, the intermediation approach achieved less efficiency than the operating and value added approaches. Furthermore, the study finds that there was a negative relationship between efficiency and economic conditions; in addition to expense preference behaviour reduces the banks' efficiency. Conversely, bank efficiency was positively related to loan intensity. The study also finds that small banks were more efficient than large and affiliated banks. In addition, the efficiency is reduced as banks' size increases, while the interest rates increase efficiency. Overall a 1% increase in the interest rate equals 20% more in profit efficiencies. Focusing on the global financial crisis, Moradi-Motlagh and Babacan (2015) found that global financial crisis in Australia badly affected the efficiency commercial banks. To save space, Table 1 summarises the efficiency determinants found in previous studies. According the literature, recent studies ignored the social activities that can be provided by banks. This limitation can be filled by including socially responsible banks and compare it with Islamic and conventional banking sector to find which type of banks perform better. 
Conversely, Delis (2009) used the following DEA fractional form in his study on Greek commercial banks: θ * = min θ, subject to:
where, x, y -are inputs of DMU r -is the output of DMU 
where,  Eff it , efficiency scores derived from DEA approach  α is the constant  SIZE is the natural logarithm of total assets of banks.
 EQTA is the capital ratio (leverage intensity), which is measured by equity over total assets  LOANSTA is a measure of a bank's loan intensity, calculated as the ratio of total loans to a bank's total assets, and the ratio of loans to deposits is a proxy of credit risk  CRISK is credit risk and calculated as loans divided by deposits and short term funding.
 ROA is the return on assets ratio that measured by net income over total assets  AGE is the age of the banks of their time of establishment (a dummy variable is used for age, as 1 indicates new banks that operating for less than 10 years, 0 indicates old banks)
 Ownership served as a dummy variable, where employing foreign, domestic, and government banks were represented as FORE, DOM, and GOV in the model, respectively  GDP is the gross domestic product of countries, which is measured as the natural logarithm of GDP  GDPPER is GDP PPP (per capita), calculated as the natural logarithm of GDP PPP.
 
EMPIRICAL RESULTS
Descriptive Statistics
Three inputs and outputs were used in this study. The inputs are the fixed assets, deposits and short term funding, and equity. The outputs are the net income, total securities, and total loans. Table 2 shows the descriptive statistics of the inputs and outputs of banks used in this study. From Table 2 , conventional banks have a bigger average of fixed assets than Islamic and SRB banks do. Further, conventional banks have more deposits and short term funding, equity, securities and loans followed by socially responsible banks. However, SRBs achieve the highest average net income scoring US$610.87m compared to conventional and Islamic banks (US$487.50m and US$150.86m). Apart from the net income, conventional banks make higher averages of inputs and outputs. Table 3 shows that SRB banks make the highest score in the three efficiency measures (SE: 0.977, CRS: 0.970 and VRS: 0.992, respectively). In contrast, the Islamic banks score the least average in the three measures (SE: 0.954, CRS: 0.933 and VRS: 0.976, respectively). Overall, looking into all banks, we find that the highest average is the VRS measure scoring 0.983 followed by the SE then VRS achieving 0.964 and 0.950, respectively. In addition, Table 3 shows that standard deviation is quite low which means that the measures are relatively consistent. To sum up, conventional banks are more efficient than Islamic banks. This is consistent with Shahid et al. It is noted that the VRS approach always makes the highest score during the study period which means that the banks are able to efficiently use the inputs through technology to generate the outputs under variable-return-to-scale method with an average score of 0.976, 0.983 and 0.989 for Islamic, conventional and SRB banks, respectively. In addition, the efficiency (inefficiency) occurred when using the CRS scoring an average of 0.933 (6.7%), 0.941 (5.9%) and 0.980 (2%) for Islamic, conventional and SRB banks, respectively. Tables 4-6 show the regression results of the determinants of efficiency measures in Islamic, conventional and SRB banks using OLS, fixed-effects, and random-effects models. (2011) results suggest that banks achieving lower ROA ratios found to be more efficient during the period of study. Further, the results suggest that the older banks are more efficient by using the Tobit model for the SE and CRS, also using the OLS model for the SE. Consequently, older banks have more experience in banking sector than smaller banks. This is supported by Grigorian and Manole (2006) . Another factor that could explain the efficiency measures in Islamic banks is the inflation rate. We find that it positively impacts the SE efficiency when using the fixed-effects models. This can be explained as overtime, inflation leads to raise costs, which can be covered by banks' clients. As a result, high lending rates could be possible which tend to raise loans, profits and efficiency. ElMoussawi and Obeid (2011) find similar result. Vu and Nahm (2013) have a different relation of this study; the inflation impacts the efficiency negatively in their study. Additionally, the results from Table 4 suggest that the increase in market capitalisation leads to an increase in SE measure. This is consistent with Havrylchyk (2004) . This conflicts with Grigorian and Table 5 show that when market capitalisation increases the conventional banks become more efficient in terms of the CRS and VRS measures (in line with Johnes et al., 2014) . Finally, conventional banks were stable during the period against the inflation and financial crisis. Table 6 shows the results of the determinants of SRB banks' efficiency. The results in Table 6 show that larger sized banks are more efficient than smaller banks in terms of the VRS measure in the fixed effects model. This result is supported by Sufian and Habibullah (2009) . The table also shows that the loan intensity increases the SE, CRS, and VRS scores. However, the ROA is positively and significantly correlated with the VRS when employing the OLS and random-effects models. Table 6 also shows that foreign and domestic banks achieve a higher VRS score. Garza Garcia (2012) and Grigorian and Manole (2006) conclude that ownership positively influences the efficiency. However, Assaf et al. (2011) argue that ownership negatively impacts on the efficiency. The GDP per capita positively affects only the SE of SRB banks.
DEA Measures
The Determinants of Banks' Efficiency
The GDP per capita measures the wealth of individuals in countries. Grigorian and Manole (2006) is the only study that considers the GDP per capita as one of the efficiency determinants. This study supports the significant positive correlation between GDP per capita and efficiency. Furthermore, the inflation is negatively significantly affects efficiency, as increases in inflation lead to reductions in the SE and VRS using the fixed effects model. Moreover, the scale efficiency in SRB banks is significantly positively affected by the financial crisis. Though Sufian and Habibullah (2009) find a negative effect on their sample, our sample of SRB banks vary in their response to the financial crisis, which means that SRB banks, were stable and resisted during the crisis period.
CONCLUSION
This study analysed efficiency and its determinants of 190 Islamic, conventional, and SRB banks in 22 countries during the period 2005-2012 using the DEA approach. Three measures of efficiency are used: scale efficiency (SE) and technical efficiency CRS and VRS. The main findings indicated that the average efficiency measures for all banks are relatively high scoring 0.966, 0.952, and 0.983 for the SE, CRS, and VRS measures, respectively. However, the efficiency measures show that the most efficient banks are the SRB banks whereas the less efficient banks are the Islamic banks. In addition, the VRS scores are the highest for all banks over the period followed by the CRS method. Furthermore, SE and CRS scores were collapsed in 2008 and VRS was dropped in 2009. From the regression results, we find that size, loan intensity, ROA, inflation rates, market capitalisation and financial crisis are the main determinants of Islamic banks' efficiency. Further, there is a positive and significant relationship between the SE and CRS efficiency of conventional banks and the size, ROA, and market capitalisation. On the other hand, there is a negative and significant correlation between the VRS efficiency measure and banks' size, capital ratio, age and GDP. In addition, the main determinants that increase efficiency in SRB banks are size, capital ratio, loan intensity, ROA, foreign ownership, domestic ownership, inflation and financial crisis. Moreover, financial crisis affects the SE and CRS efficiency measures in Islamic banks. However, SE efficiency measure is positively affected by financial crisis in the SRB banks, which means that SRB banks were stabled and resisted against the crisis. Finally, there is no significant correlation between financial crisis and efficiency indictors in conventional banks during the period. This study has important implications. One of the important implications of this study is that efficiency measures facilitate the publication of 'league tables' or rankings of the entire banking industry. Some authors believe that such rankings catch public interests in the performance of banks, promote accountability and stimulate a search for improvement (Hibbard et al. 2003) . Finally, it is hoped that managers have the possibility to analyze best practices of the counterparts and that they are able to improve their future efficiency by adapting these practices for their inefficient banks. In addition, measuring efficiency in banking point the right amount of inputs to be reduced to reach the maximum profits, which supports the policy makers in banks. On the other hands, the banks' customers have the right to know which bank is having more efficiency to deal with by offering the best quality of service. This could lead to improve the banks' profits by attracting more customers. One of the main limitations of the study is the data availability, which was the reason to drop many banks from the final sample especially in Islamic and SRB banks. Further, the selected variables in the present study might not be exhaustive, and the dataset is short. Staat (2001) claims that DEA efficiency measures are affected by sample size. Additionally, it may not always be possible for a bank to ever become efficient because several of the inputs may not be under the full control of management. Therefore, it must be clear that some DEA targets might be impossible to be achieved in practice. DEA results are obtained from the application of a mathematical algorithm, without considering specific conditions and restrictions of a bank. It is in the hands of managers to skillfully use these results as a support for decision-making. However, the study can be expanded to analyse the differences among developing, emerging and developed countries. The future research can examine specific areas such as MENA, GCC, and BRICS etc. Therefore, future studies can use larger sample size and panel data with different sets of inputs and outputs to test the robustness of the results. Further investigation can be done using longer periods and other efficiency indicators such as Stochastic Frontier Analysis, which is related to the parametric approach to supplement DEA approach. Moreover, the research can be extended to investigate the effect recent crisis or revolutions such as the 2010 Arab Spring on bank efficiencies.
